IMPORTANCE Prescription opioid use contributes to drug-related adverse effects and risk for dependence and abuse. Multimodal analgesia (MMA) has been shown to be useful in reducing opioid use following orthopedic, gynecologic, and colorectal surgery, but adoption in head and neck surgery has lagged. Recently, we published findings related to the feasibility of MMA protocols in same-day thyroid, parathyroid, and parotid surgery. However, whether such strategies lead to effective and durable reduction in frequency of opioid prescriptions, and affect physician prescribing practices, remains unclear.
P rescription opioids are a substantial contributor to drugrelated adverse effects and risk for dependence and abuse. 1 Expected adverse effects of opioid medications are well known and frequently include drowsiness, delirium, constipation, and nausea, among others. 2 In addition, multiple governing bodies, including the US Food and Drug Administration, Centers for Disease Control and Prevention (CDC), the Surgeon General, the White House, and numerous medical organizations and state boards, have recognized and highlighted the increasing use of opioids, rising rates of opioid addiction, and opioid-associated deaths. [3] [4] [5] In response, several strategies are being developed to decrease adverse effects and risks associated with opioid use. Multimodal analgesia (MMA) has been shown to be effective to control postoperative pain in patients undergoing orthopedic, colorectal, and gynecologic oncologic surgery.
6-8 However, there has been a reluctance in instituting MMA protocols in head and neck surgery, owing to concerns over use of nonsteroidal anti-inflammatory drugs (NSAIDs) and a perceived fear of bleeding or hematoma, and skepticism about the ability of nonopioid medications to adequately control postoperative pain. The juxtaposition of these concerns with potential benefits of enhanced recovery and MMA have encouraged interest from clinicians investigating the safety, feasibility, and value of such strategies.
9,10
Our institution started offering the option of a nonopioid MMA pathway to interested patients and surgical professionals in 2015. The incorporation of such a pathway in clinical care remains voluntary and based on the clinical judgment of surgical care professionals and shared decision making with the patient. Previously, we conducted a pilot study of prospectively collected data on 64 patients undergoing outpatient thyroid, parathyroid, and parotid surgery, which showed that the MMA protocol-based analgesia strategy was safe. Moreover, it was associated with high patient satisfaction for MMA strategy compared with opioid use. 10 However, whether institution of MMA protocols had an effect on the frequency of opioid prescription, adoption of such protocols, and, ultimately, physician prescription patterns on discharge remained unclear. In this study, we examine institutional trends and the learning curve related to the adoption of, and adherence to, MMA protocols, and the influence such protocols on frequency of opioid prescription among patients undergoing thyroid and parathyroid surgery.
Methods
This was a retrospective study of patients who underwent outpatient thyroid and parathyroid surgery at a tertiary care hospital from January 1, 2015, to June 30, 2017. The study was approved by the Nebraska Methodist Hospital institutional review board. Owing to the minimal risk to the patient population and retrospective nature of data collection, a consent waiver was granted by the review board. Adults who underwent elective outpatient thyroid lobectomy (with or without isthmusectomy) or total thyroidectomy, with or without central neck dissection, and parathyroid exploration were included to assess for frequency of MMA protocol adherence, and trends in opioid prescription on discharge over the study duration. Patients with additional surgical sites or significant deviation from surgical plan were excluded.
At our institution, as part of established enhanced recovery pathways, patients planning to undergo elective outpatient head and neck surgery are counseled by the surgery and anesthesia teams about anticipated perioperative and postoperative pain management strategy. On availability of the MMA protocol, patients were offered the possible use of an analgesia plan using acetaminophen, NSAIDs, and gabapentin as adjuncts. Clinic-based counseling was provided about postoperative pain management using acetaminophen and NSAIDs, but patients remained aware of opportunities for escalation of analgesic choice to opioid agents, if needed for rescue. When medically appropriate, or when patients or physicians expressed discomfort with the new strategy, an opioid-based analgesia strategy was permitted based on shared decision making between the patient and their treating health care professional. Clinicians and nursing teams were provided education through departmental grand rounds, and physician champions remained available to address concerns and advise clinical teams and patients who chose to opt in to use the MMA strategy. The researchers had no input in selection of analgesia or other clinical decisions specific to individual perioperative care events.
While the institutional MMA pathway has been described in detail in our previous study, 10 a brief description is provided herein (Figure 1 ). Patients were administered a single dose of orally administered acetaminophen (1000 mg), gabapentin (100-300 mg, depending on age and creatinine clearance), and meloxicam (7.5 mg) with a sip of water approximately 1 hour before procedure initiation. The MMA protocol at our institution does not include intravenous NSAIDs, such
Key Points
Question What is the association of institutional availability of multimodal analgesia pathways with adoption and adherence to such pathways, and the frequency of opioid prescriptions at discharge following thyroid and parathyroid surgery?
Findings In this cohort study of 528 adults who underwent thyroid and parathyroid surgery, availability of institutional multimodal analgesia pathways was associated with progressive increase in adoption and adherence to the multimodal analgesia pathway and with reduced frequency of opioid prescriptions on discharge.
Meaning Availability of effective nonopioid multimodal analgesia pathways can favorably influence physician prescribing practices, encourage adherence to pathway components, and avoid unnecessary opioid prescriptions following thyroid and parathyroid surgery.
as ketorolac; however, it allows for intravenous acetaminophen when oral administration is not considered appropriate. Patients received standard-of-care intraoperative anesthesia care, and intravenous dexamethasone and ondansetron for antiemetic effect. Planned incisions were subcutaneously infiltrated with lidocaine, 1%, with 1:100 000 epinephrine or bupivacaine, 0.25%, with 1:200 000 epinephrine solution, according to the surgeon's choice, prior to making the incision. The procedures were performed by 6 surgeons as per their usual technique. No specific changes in technique, postoperative care, or discharge patterns were requested for patients receiving MMA. Postoperatively, patients were moved to an observation unit where oral intake of fluids and nutrition was resumed. Following resumption of oral intake, patients were encouraged to use oral ibuprofen, 600 mg, and acetaminophen, 500 mg, every 6 hours, on an alternate staggered schedule for the initial 48 hours and subsequently were allowed to use these medications as needed for discomfort. Patients were discharged home on this analgesia regimen when they met discharge criteria, typically 2 to 4 hours after procedure completion.
On retrospective review, cases in which the MMA protocol was used were identified, and adherence to the MMA protocol over the study period as measure of physician buy-in and adoption of the technique was recorded. Use of individual analgesia adjuncts (acetaminophen, NSAIDs, and gabapentin) and adherence to the use of a combination of all 3 agents as intended in the institutional pathway was assessed. The frequency of postdischarge opioid use and trend in physician prescription patterns were identified over the study period to study the association of the available MMA pathway with these variables. In addition, a review of clinical records was performed to identify analgesia-related adverse events, including incidence of readmission, unplanned return to emergency department, bleeding complications, renal insufficiency, or other complications directly related to the choice of analgesia strategy.
Deidentified data were collected and stored in a password-protected file on a secure drive. All analyses were performed using SAS statistical software (version 9.3; SAS Institute). Mean (SD) values are reported for normally distributed data, and median values (with range) are presented where data were not distributed normally. The Pearson χ 2 test was used to assess for differences in case distribution by year. The Mantel-Haenszel χ 2 test was used to identify differences in demographic characteristics, benign or malignant indication for surgery, and prescribing patterns by year of prescription. The level of significance was assigned at P < .05. Logistic regression models were used to estimate odds ratios (ORs) and 95% confidence intervals for trends in frequency of opioid prescription on discharge.
Results
During the study period, a total of 528 patients underwent outpatient thyroid and parathyroid surgery. In a minority of patients in whom a central neck dissection was performed at the time of thyroidectomy, the median numbers of lymph nodes excised were 9 (range, 1-18), 11 , and 14 (4-40) for the years 2015, 2016, and 2017, respectively. There were no statistical differences in age, sex, or surgical indication (malignant vs nonmalignant disease), and procedural milieu over the study period ( Table 1) .
In 2015, when the MMA protocol was first offered, a total of 122 patients could qualify for the pathway. Reflecting initial reticence of patients and health care professionals, only 3 of 122 patients (2.5%) preoperatively received an NSAID, 3 (2.5%) received gabapentin, and 3 (2.5%) others received acetaminophen. None of the patients received a combination of all 3 adjunctive MMA agents that year, suggestive of lack of initial buy-in by patients and clinicians and poor adherence to the protocol. In this subgroup, 16 patients (13.1%) received an opioid prescription on discharge.
Encouragingly in 2016, 106 of 244 patients (43.4%) who qualified for the MMA protocol received the 3-agent combination preoperative MMA. Moreover, 133 patients (54.5%) received NSAIDs as part of their regimen, 174 (71.3%) received gabapentin, and 191 (78.3%) received acetaminophen. Overall, 22 patients (9.0%) were discharged with a prescription for an opioid.
During the 6 months of study period in the year 2017, a total of 162 patients met inclusion criteria. With a consistent and progressive uptick in adoption and adherence to the MMA protocol, 142 of 162 patients (87.7%) received all 3 preoperative MMA agents. In this subgroup, 147 of 162 (90.7%) received NSAIDs, 150 (92.6%) received gabapentin, and 156 (96.3%) received acetaminophen as part of their regimen. Only 3 patients (1.9%) received an opioid prescription on discharge (Table 2 and Figure 2) . The statistically significant increase in adoption and adherence to the MMA protocol over the study period was mirrored in the notable trends toward reduced frequency of opioid prescriptions at discharge. The odds ratio for receipt of postdischarge prescription opioids for cases performed in the year 2016 compared with those in 2015 was 0.66 (95% CI, 0.33-1.30). In 2017, with high adherence to the MMA protocol, the odds of receiving postdischarge prescription opioids were 0.13 (95% CI, 0.04-0.44) ( Table 2) .
During the study period, 352 of 528 patients (66.7%) were able to achieve same-day discharge, while 176 (33.3%) were assigned an observation status and spent a night in a short-stay unit. On review of 30-day complications of care, we identified 1 postoperative hematoma requiring return to the operating room. Of note, on close review of the medical records, it was found that this patient had experienced a high-speed motor vehicle collision as an unrestrained passenger prior to returning to the emergency department with a neck hematoma. No other bleeding events were identified in the patient cohort. No patients experienced renal injury, allergic reactions, or other adverse events in relation to the analgesia adjuncts used as part of the MMA protocol. Overall, 8 patients required unplanned return to the emergency department. Two patients reported dizziness on postdischarge days 4 and 13, respectively. One patient reported palpitations on postdischarge day 18 and underwent a cardiac workup with negative results. Another patient presented with altered mental status attributed to suspected overdose of antianxiety medications on postdischarge day 4. Other reasons for unplanned emergency department visits included a fall resulting in rib fracture, pyelonephritis, and paresthesia for 1 patient each. No other readmissions to the hospital were recorded in relation to the altered analgesia strategy.
Discussion
This study found that the availability of an optional nonopioid institutional MMA protocol was associated with substantial buy-in and adherence to the pathway for patients undergoing thyroid and parathyroid surgery. As expected, there was a The agonizing statistics related to a nationwide crisis stemming from opioid addiction and abuse have highlighted the role of prescription opioids and the unintended consequences of often well-meaning but misguided pain management strategies heavily dependent on opioid agents. The CDC data suggest that opioid-related deaths continue to increase. 3 In 2015, of the 52 000 drug-related deaths in the United States, it is estimated that 33 000 deaths (63.4%) were related to opioids. Alarmingly, more than 15 000 of these deaths may have been related to prescription opioid use. These grim statistics should lead to introspection by stakeholders in a health care economy that has overseen a quadrupling of prescription opioid-related deaths since 1999, paralleling a similar increase in prescription sales. 3 Although belatedly, the alarm bells are ringing loud and have drawn attention from lay public, patients, physicians, health policy advisors, health institutions, media, and lawmakers. 4,5 A wide variety of policy prescriptions have been offered, including public and physician education, issuance of warnings by professional organizations and state medical boards, and in some cases, provisions that restrict opioid prescribing. In addition, some states have developed sophisticated tools that track opioid prescriptions to individual patients and generate alerts when patterns that raise concern for abuse emerge. In specifically considering postoperative pain management, while it is still uncertain whether a short course of opioids may contribute to problems related to dependence, addiction, and abuse, it is clear that opioid prescribing behaviors significantly contribute to the opioid epidemic by adding to a pool of available medications in the community. Surveys of nonmedical opioid users suggest that pills that were either given free, stolen, or bought from friends or family who were the original prescription recipients were a substantial source of the abused opioids. 3 These are some of the many reasons why health care professionals must look for alternatives that offer the promise of effective postoperative analgesia and favorable outcomes for patients, feasibility and cost-effectiveness for health care systems, and reduced potential for abuse. With these goals in mind, MMA protocols have generated considerable interest in a variety of surgical specialties, including orthopedic, colorectal, and gynecologic oncologic surgery.
6-8 However, there have been limited data on application of such pathways in head and neck surgery. Previously, we reported 10 findings from a prospective pilot study assessing the impact of nonopioid MMA strategy on pain control and patient satisfaction following outpatient thyroid, parathyroid, and parotid surgery. In that study, more than 6 in 10 patients could be discharged without opioid prescriptions, and 87.5% of patients reported "high" or "very high" satisfaction with nonopioid MMA strategy. These encouraging findings prompted us to investigate whether the favorable patient experience with the institutional MMA strategy translated to improved physician confidence in this optional nonopioid analgesia pathway, and whether it led to improved adherence to the components of the MMA protocol and reduced frequency of opioid prescription on discharge.
We found that following establishment of the MMA protocol in 2015, health care teams caring for patients undergoing thyroid and parathyroid surgery were initially reticent in their willingness to opt in to the alternative analgesia pathway. However, adoption and adherence to the protocol components improved progressively over the course of the study duration to 87.7% of patients operated on in the first half of the year 2017. This trend was associated with a statistically significant decline in prescription of opioids on discharge over this period. This gradual change likely reflects the clinicians' learning curve, educational efforts centered around the availability of the MMA protocol, and a pool of participants characterized by a variety of clinical backgrounds, personal experiences, varied levels of risk tolerance, and a mix of early and late adopters. The optional nature of the MMA pathway at our institution and the gradual but favorable trends in adoption, however, reflect a real-world scenario in which the pathway is not obligatory but encourages reduction in postdischarge opioid prescriptions by offering effective alternatives and yet permits shared clinical decision making based on clinical needs discussed by the patient and their treating team.
In addition, our experience suggests that, earlier in the course of the study, clinicians were especially reluctant to incorporate preoperative NSAIDs when considering MMA strategy for patients being considered for outpatient thyroid and parathyroid surgery. Specific concerns pertained to perceived risk of hematoma or postoperative bleeding and its sequelae in a vessel-rich field close to the airway. In this study, we identified 1 postoperative hematoma in the entire patient cohort. In a previously reported smaller cohort, we observed no postoperative bleeding events with use of NSAIDs as part of MMA protocol. Our experience suggests that combined with meticulous intraoperative hemostasis, perioperative NSAID use may not adversely affect frequency of postoperative bleeding events. This is congruent with findings by other investigators who found comparable incidence of bleeding, with or without perioperative NSAID use, following thyroid and 10 Clearly, the retrospective nature of the study and optional nature of the key intervention limit our ability to draw inferences about the motivating factors that may have influenced adoption of the MMA pathway. For example, clinicians may have been more inclined to opt in owing to the educational efforts surrounding the institutional MMA protocol, mentorship by physician champions, or other factors, such as an increasing awareness of the opioid abuse epidemic in the United States, scrutiny by regulators, increasing administrative burden related to opioid prescription tracking, and a sense of responsibility in curbing easy availability of prescription opioids in the community. Nevertheless, the availability of an alternative to conventional opioid-based pain management allowed clinicians to grow comfortable with the optional MMA protocol and progressively decrease the frequency of opioid prescriptions while preserving their ability to care for patients based on their clinical judgment and perceived patient needs. Our observations suggest that the availability of actionable, effective, and safe analgesia alternatives, such as the MMA protocol, is critical to bridging the gap between the desire and the ability to effect nonopioid based analgesia.
Limitations
We acknowledge the limitations of this study, including its retrospective nature, the lack of a true control group for the intervention, and a study cohort based at a single institution. In addition, these findings pertain to patients undergoing thyroid and parathyroid surgery, and additional investigations may be warranted to identify the role of MMA in other major head and neck procedures.
Conclusions
Introduction of an optional institutional nonopioid MMA pathway was associated with a learning curve. Adoption and adherence to the MMA protocol increased substantially over the study period for patients undergoing thyroid and parathyroid surgery. Progressive adoption of the MMA protocol was associated with a simultaneous significant decline in prescription of postoperative opioid analgesics. Availability of effective nonopioid MMA pathways may favorably influence physician prescribing practices and avoid unnecessary opioid prescriptions.
